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B2 4 (B 40 ) D ot BE S R, 2T AR
A, WNRAEY D IEEFRITERAD, 2268
HYRPUMEH RSN, & Bolbostemma
paniculatum (Maxim) Franquet 24 & P BHEY), HEWH
WEE, WS ZDR. FESA TR, "
M. W, bR, HREEE. HAERSED
. PURE. PR ENH. RETESTEHD
AREL, L IR P (TBMS)#AE R + L&
W EEFUE RS, BAES MR RSED. A8
PR AN T F, AR R mT RE R P A 2k
higkr8, {5 TBMS1 %95 E s 197 H S PSR
ERRARIE. FEih, FLUARFWRE TBMS1 EHTF
Y BERE Bewo 40 T, PRI 0 40 Mo T4 T 0 5 e
BCRTRENL, Ay Ji e vy 7 1 SEBRIF ORI I PR S FH 3243
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1.1 #%

L1l E£Z2XA5%8%  DMEM/FI28; 3R ERE
HyClone 22 8)), fa4F MLiE WM Y ZEF A7), BEE
B (3 [ Gibco 4 A]), MTT(EME) KA. & FHE 123
(rhodamine-123) %45 (3£ & Sigma A #]), FITC-
Annexin V/PI X EAF] & (R R I A A]), RHLA

+ IR REEF; FARETS; Lk Bewo 41/

p38. AL E c (Cyt o) EHi{A(ZE E Santa Cruz
/A T]), Trizol (K% TaKaRa 2 7)), i % % cDNA ik
£ % RT-PCRiRAF & (B M Bioer 24 7)), Tris M FIB (AL
3 Tiangen A &), FARRFNIY A EH = #rat. + 01
BEHFHEREMRFEEGRIAHRREE &
1.1.2 @i ASERE Bewo 4 E
MERERF 4 M ERAY), DA 10% KGR .
100 U/ml H &% . 100 mg/L #%5 % 1) DMEM/F12 5%
FEHE, 737 C. 5% CO, &M THF. 0.125% &
E AR -0.02% EDTA HLA M, 2~3 REER—IK, B
A KA B AT SER .
1.2 A%
1.2.1 MTT#k 547 o€ 7 BUOH B4 K i Bewo
4, UL Sx10* A /ml #EFPT 96 FLAMEEFRIR, B557
12 h j&, SAMAEWRE K TBMS1 (4.0, 8.0, 16.0
umol/L) 1% TR Ot B LU A AR R AR I B 7R,
YEF 24 ho LI 20 ul 5 mg/ml MTT , 4k4E 37 C
5% 3 ho BILEMA 100 ul DMSO B, &% 10
min, FIEEFRCAE 492 nm K AETBEAEQA). LR
EH 3 K. & FHIAR S R AR
MHIR, HHH IC, fH:
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20 i B =(SE R AL AfE/ 3 AL I AE)
x100%

9 A KPR =(1 — SR A E /WA
S A {8)x100%
1.2.2  AX@IASH TBMS1 *t 48 e B 31 4= 4 it
ATe¥A B M ME A FIKEE TBMS1(4.0.
8.0. 16.0 umol/L)Ab¥E 24 h Ji, WM M, H 70%
MUk ZEERE & 24 h DL E. EHLETIE 40 H K, bt
AL R BE(PT) & RNA B, 37 C #644(8 20 min. H
WA 4 M A (FACS Vantage SE, 3 [ BD 24 &)l & 40
Jd 8 B

9 B 77 K 2 AC TR AT, WA RN 5 il
Pic T R AR K L R FITC) FIERLE IV (annexin V),
MG 2 pl PL VB4 E 37 ‘C/KAIE AR S 15 min,
I 400 pl by, B =40 M40 & 40 M T
1.2.3 DNA laddering iX% 4 fadsse R AW A B
[FIAT, B OYEELRAE, N 0.8 ml Tris YA %) (pH 1H
KF 7.5, W& 0.25% 8- FRFEMEA 0.1% B- HiEZ
%), #% % 10 min, 4 °C 12 000 r/min B0 5 min. W b
B, 2 11 IMATC/K LEEUIHE DNA, 4 'C 14 000
r/min &0 10 min. F_E3EW, A 0.1 ml TH/KE
iR, 1.5% BRfleHE BT B Ik, A& .
124 AR R EEAS R E/E(AYm) 4
HatE 7R K 2 Ab B R ET, A 1 ml & 1.3 nmol/L &'}
B 123 fIE SR E R4 M, 37 CEEGEFE 30
min, PBS ¥E¥ 2 K5, A4 Al .
1.2.5 Western FPiZ4&) p38 #= Cyt ¢ WA RTIA
IMNEACER AL, T 200 pl 40 I SRR (5 10% Ser/
Thr 7], 10% Tyr 5, 10% PMSF). K _E{
# 15 min. 4 °C 12 000 r/min 5.0 15 min. B L
W, %4 01N Sx BB R RGP, oK 5
min, £ 12% RAEBRGEK Bk B G, BEBE
PVDF Ji§ £, & 5% WiAe9kr =iRE i 1 h j5, AR
ABi#4k p38 (1 :300). & p38 (1:100). B- Al
FHEHA 3000 B EEFAET 4 CREIR. B5
S EA R EAYEE PR BUEQ © 2 500)F iR
B 1 h. PBS ¥E¥k 3K, K5 min. ECL¥EER.

Cyt c HI3REN S SCERE i, AR 4h (108 4>/
ml), H-F AR 400 pl SHKFZ R E S, BB
A1 3N Tk A3 5 min, W T 4 'C, 1000 g
B0 10 min, FEFIK, BUEFEWRT 4 °C, 12000 g B0
15 min, YO8 b3 BN 4 AN 5 40 oA AN 2 A4 B 2%
FAT, UTE &R 43 B A & S ka2 5 3643 ; K A Bradford
FEEEAPNEARSRE. B 20 ul HBITFHIFES

BEATHIK(SDS-PAGE), ¥ /5 =i TH M 1 h, A
Cyt ¢ BT EHi4AR(sc-13156), 1 : 500 #¥E, 4 CIRE
R, HEPRAH.

1.2.6 RT-PCR#R|A 48X AR 9 3% 7% K
Zi b PR R ET, A Trizol RFHEAT 40 fE.5 RNA i
32, IR R N A licDNA, [N 4cA4:42 °C 1h,95 C
5 min; RT-PCR ¥ 18 Bcl-2. Bax R =Y), kN 4%
4: 94 °C FiiAe 14 min J&, Bel-2: 94°C 3841 min, 53 °C
iB-k 455,72 °C FEH 50 s, 7GR 35 IK; Bax: 94 °'C A&
# 1 min, 52 "CiB:k 45 s, 72 °C ZE{# 1 min, &3 30 IK;
Caspase-3:94 °C A5 45 s, 56 “CiB -k 455,72 C FEf# 50 s,
&34 30 IX; GAPDH: 94 “C &1 305, 54 'C iB:k 30 s,
72 °C ZEA# 30 s, ¥ 30 K. 5|4: Bel-2: L 5'-
GAA GGA ATG TTG CAT GAG TCG GAT C-3', Fiif:
5'-AAG GGA ACT GCG GAT GTA AAG ATC C-3, /=
#1200 bp; Bax: Lt¥##: 5-TTT TGC TTC AGG GTT
TCA TC-3', Fif: 5'-GTT CTT CGA CTC GCT CAC
AG-3', F=#] 146 bp; Caspase-3: Li: 5'- GTG GAA
TTG ATG CGT GAT G-3', Fiff: 5-GGA ATC TGT
TTC TTT GCA TG -3', =4 500 bp; GAPDH: b ¥:
5-GTG GAA TCA TAT TGG AAC ATG T-3, Fi%: 5
CTC TCT GCT CCT CCT GTT CGA CAG-3', =4
230 bp. ¥ 7Y 1.5% BrHEHEEERS FRIK, B LR
12 (GelDoc2000, 3 [H Bio-Red 24 7)) 4 .

127 #itFaA®E RS« REERR, B
B LLECR A ¢ K204, LA P<0.05 AZERA BEM.

2 %R
2.1 TBMS1 %t Bewo ZHfAfE H BF 00

T HaE 2 A M BE T, 1 S O 40 B vs
JHIEm, &R ER: ARRE TBMS1 (4.0, 8.0,
16.0 umoVL)YEFH 24 h, 40 B P35 J1E 7 5k 91.57%
65.60%. 38.69% (& 1), 5xT 4 LA B3N]
Bewo M4 K (P<0.05), ICs {4 11.8 pmol/L.
2.2 ERXARESUNE TBMS1 3 Bewo 20 E #A
AT RN

TBMS 1% Bewo 4l i & HAFIE T ) 520 434 B
53t i, RR®KE TBMS1 (4.0, 8.0, 16.0
pumol/L)XbHE 40l 24 h J&, 40 ML VA T-HZE #iid in(P<
0.05), INFE40 M Fth [R5 33 38 (B R B7n) . iH
TBMS1 7] DUZ 40 s v (& 2).  TBMS1 x4
Wm, FEMHFARET GYG, HI(E 3, & 1),
2.3 TBMSI1 ¥ B 40AE DNA B9R151ER

LG 25 B BoRXT B4 DNA X E4£H7E 1 000~
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2 000 bp B K F B, 24 TBMS1 ¥/ 24 h /5, DNA &
AW, HELK/MNSE /) DNA R B, A 16.0 pmol/L

TBMS1 /E 41 /5, 100~200 bp DNA H Bt & &1
Bn, DNA H k4 B INoRE, 5 DNA Hifh 2

BI(E 4), 375 TBMS1 S 34185 DNA #3455 7] B 2

- (R A T 2 —
s 2.4 TBMS1 X} ZH (K FAR B AL (AVm) B9 FM
g ¥ £ L P (AW m) T DU BREE KL AT IR
%’ 60 &, BERADRERINSSBAKRAT., ATH
E 40 HT TBMS1 X & RARRIVER, KA ZFH8 123160 F8 7R
S - 7, 8 sk A XAl BRI 2 SR B, 45 R B AR
| EHIZ5Y)(4.0. 8.0, 16.0 umol/L){EF 41/ 24 h J5,
f 4.0 8.0 SRR AL = (B 5), S SUE, S B kE
TBMS1 (umol/L) DhEEZEEL. R TBMS1 A] fEE T & ki ik Th
Fig.1 Cell growth inhibition of TBMS1 MR T KL
*P<0.05, **P<0.01, compared with control. 2.5 TBMS1 1&&&&% Cyt c ﬁﬁi#ﬁ%ﬂﬂ caspase-
(A) (B) ©) D)
% E 2
3] > =2 -
= 12 v 8
g o e g9 H
A S SR=t T ~ o o 6
® i =1 & & g3
- v » T - , 070 40 80 160
ZHE0 T T S 0 e T T e 10 10T 10 TBMSL{jimol/L)

Annexin-V

Annexin-V

Annexin-V

Fig.2 Effect of TBMS1 on Bewo cells apoptosis at different concentration
A: control; B: 4.0 pmol/L. TBMS1; C: 8.0 pmol/L TBMS1; D: quantify analysis of apoptotic rate. *P<0.05, **P<0.01, compared with control.
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Fig.3 Effect of TBMS1 on Bewo cell cycle at different concentration
A: control; B: 4.0 pmol/LL TBMS1; C: 8.0 pmol/L TBMS1; D: 16.0 pmol/L. TBMS1.
Table 1 Effect of TBMS1 on Bewo cell cycle and apoptosis (AP) at different concentration
Group G/G, S GM AP
Control 63.78+2.31 19.79+2.60 16.42+3.08 7.47%
4 pmol TBMS1 62.34+3.10 19.40+2.45 18.26+1.79 8.10%*
8 umol TBMS1 60.99+1.85% 21.52£2.77 17.49+2.75* 9.70%**
16 pmol TBMS1 88.49£3.01** 2.96+2.53*%* 8.55+£1.97** 10.50%**

*P<0.05, **P<0.01, compared with control.
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3 RiE 7~ SX AL, Bel-2 HFRE T, T{eRE TR

4 16.0 umol/L TBMS1 1EF] Bewo 41 fig A~ [F] sf
(], &I 4 h 5B AT 7E 40 B 3K R AL I B Cyt ¢ BRI,
YEF 24 h BB FKF (B 6A). TR RARK
F£ TBMS1 fEH] 24 h XF 4 ffi - Caspase-3 mRNA ik
B, Xt At BH (R EH (K 6B).
2.6 TBMS1 3 ATHXEREFRILK p38 #HEL 1L
BY % M

AFIWE TBMS1 (4.0. 8.0, 16.0 umol/L)4b
B 24 h J5, MATHXERREKFWERE
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Fig.4 DNA agarose gel electrophoresis

(A) TBMSI (umol/L)
0 4.0 8.0 160

© TBMSI (umol/L)
0 40 80 160

[ P -
33 | (D CDONDED

B-actin

Bax FIZRIEN _LiF(E 7A. B 7B); Western ENZE4;

Rhodamine-123

40 8.0
TBMS (umol/L)

Fig. 5 Depletion of mitochondrial transmembrane potential
(A¥m)

*P<0.05, compared with control.
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Fig.6 Effect of TBMSI1 on release of Cyt ¢ and expression of
caspase-3

A: TBMSI1 promote release of Cyt ¢ from mitochondria. 1: protein
in cytoplasm; 2: protein in mitochondria. B: TBMS1 enhance
expression of caspase-3 mRNA in dose-dependant manner.

N

S

Relative intensity
(% of control)

© o o o

=

0 4.0 8.0 16.0
TBMSI (umol/L)

o t-p38
Cp-p38

1.2}

09t

0.6f

031 By o
e 0 4 8 16

E

Relative intensity
(% of control)

TBMSI (umol/L)

Fig.7 Effect of TBMS1 on apoptosis-related genes
A: effect of TBMS1 on Bax and Bcl-2 mRNA; B: quantify analysis of mRNA expression; C: effect of TBMS1 on phosphorylated p38; D: quantify

analysis of protein expression. **P<0.01, compared with control.
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RER: SxtBAMLL, p38 BEELEINHI(E 7C. B
7D), i B TBMS 1 {2 i 28 B s 4l & AE AT R R 2
—, A g A E L A1 p38/MAPK 15 5 18 B SU iR T 41
KERRFRIE.

3 it

T INEREEYUE. MAMPURES RS
AR 25 BEAE F, (EAEPUR AL EI 7 T B SUEAR
BRAN . ARFFE LT MTT K TBMSL XA
Y% B JEHE Bewo A1 HL A4 K SR BRI MEINHIVER,
W LR AYIRER SRR . BT AYyhEiE

FA (355 5 1015 5 B 8a 40 FRO R T P P 2 I Lo,

BRI R FH U X 4 A 3 AT R AE BH T TBMS1 2@ it
%3 Bewo MM T RIEERK . dE—PHHFKIR
TBMS1 1EF Bewo 411 24 h J5, DNA KAEWH, &
R AL P9 DNA 5 B9/ B B YA A0, 4 P A FELYT
T GG, #. G, K24 B A Mz AT B S B, IR
YR R AVE R BB R MY, 4 DURERE A
Mo BAFT e R A YIME RIS R — .

MHA T RAERRR IR EEREHEN, 52
EHNS S5 REEAMRKTET. B-2/EAPRATERS
TRIAT- LN Bax U245& B M — RABAFAE T4 M,
Bax RIE/K AT F5HT Bel-2 FIFEF, FH{edk40 i
BT, EHFKBEIL p38/MAPK 15 58 %1l
i AEH Bcl-2, {4 SRR DR, Bax MUK BALIE
AR LIRS, FEAL Bax BiE, {28E Cyt ¢ B
AMLE, {FAT caspase BY U pH 12 40 LR T vd 9
caspase-3 14151, [RIth, 2R ATE 40 MR T2 R i b
AREZEER. APFFIESKE T X—i&#: TBMS1 @it
il p38 15 5l s, YEFA T Bel-2/Bax — R4k, M
WIS KL TIRE, A R e A Bk A4 25 iR B AL (AW m)
B B2, B Cyt c, fili & caspase BRI 5 4
JLPAT-. TBMS1 %44 55 Bewo 40 g iI/E L]
Al HE R 2 KB R AT BARR, SRR ARSI R 1)

RN, HARSKHLE] A 53— P RATRR
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Effect of Tubeimoside I in Inducing Apoptosis of Human Choriocarcinoma
Bewo Cells through Mitochondrial Pathway

Pei Huang!, Chao Yu?, Hong-Tao Liu?, Zhu Yang?, Yu-Bin Ding!, Ying-Xiong Wang!?, Jun-Lin He!*
(‘Laboratory of Reproductive Biology, School of Public Health, *Institute of Life Science,
Chongqing Medical University, Chongqing 400016, China)

Abstract To investigate the effect of tubeimoside 1 (TBMS1) on apoptosis of human choriocarcinoma
Bewo cells. Inhibitory effect of TBMSI1 on cell proliferation was measured by MTT assay. Induction of cell cycle
arrest, apoptosis and depletion of mitochondrial transmembrane potential (AWm) were determined by flow cytometry
and gel electrophoresis of fragmented DNA. Apoptosis-related genes were detected by Western blot and RT-PCR
analysis. The results showed that TBMS1 displayed strong inhibition of Bewo cell growth in a dose-dependent
manner. In addition, TBMSI1 treatment for 24 h led cell to marked apoptosis, significant arrest in phase G, of cell
cycle and statistical decrease in A¥m. It was revealed that cytochrome ¢ was released from mitochondria and
caspase-3 expression was enhanced. Typical ladder bands were also observed in Bewo cells after TBMS1 exposure.
Further, Western blot analysis revealed that TBMS1 caused up-regulation of Bax expression, down-regulation of
Bcl-2 expression, and inhibition of phosphorylated p38 production. In conclusion, our findings suggest that TBMS1
can effectively induce choriocarcinoma cell apoptosis, which is, at least partly, regulated by suppression of mito-
chondrial dysfunction and phosphorylated p38 activation.

Key words tubeimoside 1; apoptosis; mitochondria; Bewo cells
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